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(54) A video editing system 



(57) A video processing system 1 comprises a video tape recorder 2 which serves as a bulk store for storing 
video clips, a video disc store for storing video data relating to one or more video clips from the recorder 2 and 
an image-processor 6 for processing video data from the video store 7 to produce an edited video clip. Set-up 
data defining the manner in which the processor 6 processes data from the video store 7 to produce the edited 
video clip is stored in an editing memory 12. During or after editing, data can be archived for future use. The 
system 1 further comprises a magneto-optical disc store 35 for storing the set-up data from the editing 
memory 12. For the purpose of archiving, the video tape and an associated magneto-optical disc are assigned 
a common archive identity. Each frame of data from the video disc store 7 used in an edit is stored only once 
(irrespective of the number of times it will be repeated) on the video tape and set-up data for the edit is stored 
on the associated magneto-optical disc. This minimises the amount of data that needs to be saved in and 
retrieved from the archived tape. 

Audio data relating to the archived video data is stored on magneto-optical disc 35 together with set-up 



data. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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A VIDEO PROCESSING SYSTEM 

The invention relates to a video processing 
system . 

Electronic video processing or editing systems 
are used for example in television or film post 
5 production to modify video or film clips. The 

modifications which may be effected using such systems 
include the insertion of a first or foreground clip 
into a second or background clip either using a colour 
matte in one of the clips or using a separate control 
10 image or stencil- Such systems can also be used to 



retouch one or more frames in a clip, to correct 



colours or to add texture to selected areas in the or 



each frame. 



Hitherto known editing systems vary from 



15 



manufacturer to manufacturer but generally comprise at 



least two video sources, for example video tape 



recorders (VTRs) whose outputs are connected to a 



vision mixer and which together with the vision mixer 



are controlled by an electronic edit controller. The 



20 



system further comprises a monitor and during editing 



modified images are displayed thereon so that the user 



can see immediately the result of his modifications. 



The system can be used to combine video clips 



from the two sources, which clips may be modified as 



25 



described hereinabove prior to being combined. One 



way in which the clips may be combined is simply to 



join or splice one clip to the end of the other or to 
splice one clip or a portion of that clip into the 
middle of the other clip. In this mode of operation 
the edit controller is made responsive to an edit 
decision list which identifies the location of each 
clip in the two sources by for example its start frame 
and end frame, the number of frames in the clip and 
where appropriate the frames between which a splice is 
to be made. A more sophisticated operation which may 
also be performed by the system is that of combining 
two clips by dissolving between the two clips. In a 
dissolving operation the edit decision list includes 
data identifying the number of frames in a dissolve. 
In response thereto the edit controller controls the 
mixer to combine corresponding frames in the two 

>"<g^sps»7^ &£§ me 

data. During this mode of operation frames from the 
source may be modified by an effects unit before being 
passed to the vision mixer. 

One disadvantage of such systems is that VTRs are 
sequential access devices and cannot simultaneously 
playback and record different video clips. This means 
that a separate VTR is required as a source for each 
video clip to be worked on and at least one further 
VTR is required to record the video output from the 
mixer . 



We have until recently manufactured and sold an 
editing system under the trade mark "HARRY". In our 
HARRY system frames forming a video clip are digitally 
encoded and stored in disc stores. As is disclosed in 
our US Patent No. 4,688,106, the teachings of which 
are incorporated herein by reference, the video clips 
are read out of the disc stores in parallel. Whilst 
this arrangement provides greater flexibility by 
effectively allowing random access to the frames that 
constitute a clip, it nevertheless requires separate 
disc stores for each of the video clips. 

Our HARRY system has recently been replaced by a 
new processing and editing system which is currently 
sold under the trade mark "HENRY". The principles 
behind our HENRY system are described in detail in our 
co-pending British patent application number 
9205503.7, the teachings of which are incorporated 
herein by reference. The HENRY system comprises among 
other things a store having several disc drives for 
storing multiple video frames in random access order. 
The store also is arranged to enable data to be 
transferred therefrom at video rate. This allows the 
system to operate in a preview mode in which video 
clips are read from the store modified and/or combined 
and displayed on a monitor at video rate without the 
need to commit the modification or combination to the 
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store beforehand. Further features of our HENRY 
editing system include the displaying of multiple 
clips with selected clips being arranged on the 
display in the form of a pack of clips, that is to say 
two or more video clips which provide background and 
foreground images when combined in a video clip and 
which can be manipulated like a pack of cards so as to 
change the order in which the images are laid onto one 
another. The system assigns a priority to each of the 
clips in the pack according to its position therein 
and the priority is used subsequently in the combining 
of the clips. In addition to simple splice and stick 
operations by which two or more clips are combined, 
our HENRY system is able to combine two clips by 
dissolving from one to the other over several frames. 

A problem that can occur when using electronic 
video processing or editing systems is related to the 
fact that a large number of output frames can be 
created quickly as several clips are combined. In 
itself this is not a problem but problems can occur 
after the newly created combined clip has been 
transferred to a VTR or other storage device. 
Sometimes the newly created clip is of such a length 
that it is not possible to load all of the data 
representing the clip back into the disc store. This 
may occur for example when the new clip is formed by 



repeating several times one or more portions of one or 
more of the clips initially input to the system • 

The present invention aims to provide an improved 
video processing system which overcomes or at least 
reduces some of the abovementioned and associated 
problems. 

According to one aspect of the invention there is 
provided a video processing system in which video data 
stored in a bulk store and representing one or more 
initial video clips comprising a plurality of video 
frames is readable from the bulk store to a random 
access frame store for frame selection and 
modification by a processor to produce video data 
representing a new video clip comprising one or more 
new frames, the processor during said selection and 
modification producing set-up data which defines the 
manner in which video data for the new video clip is 
created by the processor from video data representing 
one or more selected frames in the one ore more 
initial video clips, the video data for the new video 
clip once created being storable in the bulk store, 
and the system being arranged such that the set-up 
data is stored in association with the video data for 
the new video clip thereby enabling the video data 
representing each selected initial frame of the 
initial video clip to be stored once only as the video 



data for the new video clip. 

The above and further features of the invention 
are set forth with particularity in the appended 
claims and together with advantages thereof will 
become clearer from consideration of the following 
detailed description of an exemplary embodiment of the 
invention given with reference to the accompanying 
drawings . 

In the drawings: 

Figure 1 is a schematic block diagram of a system 
embodying the invention; 

Figure 2 shows initial video clips and edited 
clips created therefrom using the system of Figure 1; 
and 

Figure 3 shows set-up data produced and used by 
the system in the production of the edited clips. 

Turning now to Figure 1 of the accompanying 
drawings there is shown a video processing system 1 
comprising a video tape recorder (VTR) 2 which is used 
in the transfer of video clips between video tape (not 
shown) and an editing system 3 , such as our 
abovementioned HENRY editing system. Video tape is 
used to form a bulk off-line store or library of video 
clips and the VTR 2 provides a means by which archived 
video clips can be retrieved from the library for use 
in the editing system 3. Of course, the VTR 2 also 



provides a means by which a new video clip created in 
the editing system 3 can be archived onto video tape 
for later use either in the same or a different 
system- Thus, the VTR 2 serves as a bulk store for 
5 several video clips. Video data representing each 

video clip is stored on video tape in a non-compressed 
digital component format, for example a format 
corresponding to the so-called Dl standard. 

The editing system 3 comprises a buffer 4 which 

10 is connected to the VTR 2 via a data path having 

sufficient bandwidth to enable data relating to at 
least one video clip to be transferred thereover at 
video rate (e.g. 27 MHz for a full colour picture) . 
The buffer 4 is also connected both to a display store 

15 5 an image processor 6 and to a video disc store 7. 

The buffer 4 provides an interface between the VTR 2 
and the display store 5, the processor 6 and the video 
disc store 7. The buffer 4 is used to transfer 
incoming video clip data from the VTR 2 vis two 

20 bidirectional buses 9a, 9b to the video disc store 7 

and at the same time to transfer the incoming data to 
the display store 5 for display on a monitor 8 
connected thereto. This enables an incoming video 
clip from the VTR 2 to be previewed on the monitor 8 

25 by the user as it is loaded into the video disc store 

7. 



8 

The display store 5 provides for the processor 6 
a large scratch pad store for storing data relating to 
several frames of video. The image processor 6 
processes the frame data therein to produce respective 
frames of reduced size for concurrent display at 
different portions of the monitor 6, as described in 
greater detail in our aforementioned British patent 
application number 9205503.7. The processor 6 is able 
to control the output of one piece of video from the 
display store 5 simultaneously to several different 
places on the monitor or to output several pieces of 
video to a common area on the monitor 8. Thus, the 
processor 6 is able to present video clips on the 
monitor 8 in several different ways for manipulation 
and modification by the user of the system. The image 
processor 6 comprises two separate processing units 
(not shown) for producing simultaneously images of 
reduced size from data supplied via the buffer 4. A 
video clip may be read out from the video store 7 and 
written directly to the display store 5 or 
alternatively, video clips may be transferred directly 
from the bulk storage of the VTR 2 via the buffer 4 to 
the display store 5. 

The video disc store 7 is preferably similar to 
that described in our abovementioned British patent 
application number 9205503.7 and thus comprises 



several disc store devices (not shown) in parallel 
interfaced to the two bidirectional data paths, shown 
schematically in Figure 1 as the buses 9a and 9b, each 
capable of conveying video clips at video rate. The 
disc store devices have a relatively high storage 
capacity for such devices. The video disc store 7 is 
therefore able to store several minutes of video for 
processing - by the editing system 3 and to output 
and/or receive simultaneously two video clips at video 
rate for editing and other modifications. 

The editing system 3 comprises a control 
processor 10 which is connected to the buffer 4, the 
display store 5, the image processor 6, and the video 
disc store 7. The control processor 10 controls the 
modifications and processing applied to the video clip 
data by the image processor 6. Control paths from the 
control processor 10 are shown as broken lines in the 
drawing. During editing the control processor 10 
controls the transfer of video clip data from the 
buffer 4 to the display store 5 such that several 
frames from each clip are caused to be displayed 
simultaneously at different or overlapping or shared 
portions of the monitor 8 as is described in detail in 
our co-pending British patent application number 
9205503.7. The control processor 10 also controls the 
image processor 6 so that it performs desired 



operations and effects functions on selected frames in 
the video clips including the generation of keying 
signal, modification of colour, changing of texture, 
or spatial effects such as changes of size, position 
and/ or spin. These operations and effects are per se 
well known and require no further explanation herein. 

The selection and modification of video clips and 
frames within the clips is controlled by a user 
manipulatable stylus and touch table device 11 which 
can be used to select any one of a number of 
predefined functions presented in a menu (not shown) 
displayed on a portion of the monitor 8 . 

An editing memory 12 is provided for storing data 
which identifies selections and modifications made by 
the user to video clips, parts of video clips and 
individual frames from the clips during editing. Data 
for each frame from a video tape has associated with 
it a time code and a frame number both of which 
uniquely identify the frame on the tape. When a clip 
is transferred from the VTR 2 to the editing system 3 
the corresponding frame identifying data is 
simultaneously transferred under the control of the 
control processor 10 to an area in the editing memory 
12. The control processor 10 also receives data from 
the video disc store 7 identifying the locations 
therein at which each frame is stored and this data 



also is transferred to the editing memory for storage 
therein. This data facilitates user selection of 
specific frames for editing and also the efficient 
transfer of data around the system during editing. 
Another area of the editing memory 12 is used to store 
data defining the way in which frames are to be 
modified or combined in order to achieve a desired 
edit. The data in the editing memory 12 shall be 
referred to hereinafter as set-up data because it 
defines how the image processor 6 must be set up, e.g. 
to combine two frames or change a characteristic in 
one frame, in order to achieve the desired edit. 
Further explanation of the set-up data shall be given 1 
in the following by reference to specific examples 
which should not be construed to be in any way 
limiting. 

Referring to Figure 2 of the accompanying 
drawings a first initial video clip 14 comprises' 
several image frames Al to A6 and a second initial 
video clip 15 comprises several image frames Bl to B7 . 
The term "initial" is used herein to refer to video 
clips which have been read from the VTR 2 to the disc 
store 7 and which have not been altered during the 
present editing operation. The clips may never have 
been edited or they may have been edited or otherwise 
processed using different equipment at some time in 
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the past. Data representing the first and second 
initial video clips 14 , 15 is loaded from the bulk 
store VTR 2 to the video disc store 7 . Data 
representing further clips may also be stored in the 
5 video disc store 7 but for the purpose of simplifying 
the following explanation it will be assumed that only 
the first and second initial clips are stored in the 
video disc . store 7 . Selected frames of the two or 
more clips stored in the video store 7 can then be 

10 transferred to the image processor 6 for processing 
and to the display store 5 for display on the monitor 
8. Since the video store 7 is effectively a random 
access frame store, the system can be made to display 
any frame from any clip or combination of frames and 

15 clips in any order and at any position on the monitor 

8 without the need for the user to commit 
irretrievably to a particular displayed combination 
until such time as he is entirely happy with the 
result as displayed on the monitor. 

20 Once the desired clip or clips have been loaded 

into the video store 7 and selected frames therein 
displayed on the monitor 8 the user can edit the 
clips • Cut and insert editing , i.e. video splicing , 
is achieved by displaying at least a portion of each 

25 clip including the point at which each clip is to be 
cut in order to enable the part to be identified. For 



13 

example, if an edited clip was to be produced 
comprising frames Al to A4 of the first clip 14 and 
frames B3 to B7 of the second clip 15, then the system 
would be arranged to display at least a portion of 
5 both frame A4 and of frame A5 of the first video clip 

14 in one area of the monitor 8 and at least a portion 
of frames Bl to B3 frames of the second video clip 15 
in another area of the monitor 8. Once displayed the 
images can be manipulated as described in our co- 

10 pending application number 9205503.7 to produce the 
edited, spliced clip 16 comprising frames Al to A4 of 
the first clip 14 and frames B3 to B7 of the second 
clip 15 . This cut and insert operation occurs 
entirely within the image processor 6 with, of course, 

15 corresponding adjustments to the data in the display 

store 5 and there is no corresponding change to any of 
the clip data held in the video store 7. Instead, the 
set up data that defines the manner in which the 
splice is created from the two initial clips is stored 

20 in the editing memory 12. Accordingly, the data 

representing frames A5 to A6 of the first initial clip 
14 and representing frames Bl to B2 of the second 
initial clip 15 remain available for further 
processing if required. (Of course, this is also true 

25 of frames Al to A4 and B3 to B7) . This availability 

of frames is indicated on the monitor 8 by a 
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continuous line comprising a crossbar 17 which crosses 
the combined clip at the join between the first and 
second clips and connects between a pair of tails 18 , 
19 running parallel to the displayed clip- The length 
of each tail 18, 19 represents the number of available 
frames in the respective first or second clip. Thus 
the tail 18 indicates that the last two frames A5, A6 
of the first clip 14 do not form part of the combined 
clip 16, and the tail 19 indicates that the first two 
frames Bl, B2 of the second clip 15 do not form part 
of the combined clip 16. 

In addition to splicing two clips together the 
processor 6 is able to dissolve between the two clips 
over a selected number of frames. In a procedure 
similar to that already discussed hereinabove the 
first and last frames of two video clips are 
identified on the monitor 8 and the two clips are 
spliced together by manipulation of the stylus on the 
touch tablet. 

A dissolve is then set over a selected number of 
frames, by further manipulation of the stylus. During 
this mode of operation a menu (not shown) is displayed 
on the monitor thereby enabling the user to enter data 
about the dissolve including its length and whether 
the dissolve starts at the splice point as represented 
by the crossbar 17, finishes at the splice point, or 
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is centred or otherwise positioned about the splice 
point. Hidden frames that contribute to the dissolve 
are represented by respective portions of the tails 
18 , 19. Thus, in a dissolve operation in clip 16 the 
5 tail 18 indicates that frames 20 and 21 include 

respective contributions from frames Bl and B2 of the 
second initial clip 15 and the tail 19 indicates that 
frames 22 - and 23 in clip 16 include respective 
* contributions from frames A5 and A6 of the first 
10 initial clip 14. Again, there is no actual change in 

the data stored in the video store 7 at this stage, 
the only change being the creation of set-up data 
representing the dissolve stored in the editing memory 
12. 

15 a variation on the cut and insert and the 

dissolve splicing is the replication of a clip, a 
portion of a clip or an individual frame from a clip. 
An example of frame replication is shown as clip 24 in 
Figure 2. As shown in Figure 2 the clip 24 comprises 

20 frames Al to A4 of initial clip 14 and frame B3 of 

initial clip 15 repeated four times. Again, the video 
data in the video disc store is not changed but new 
set up data defining the clip 24 is stored in the 
editing memory. 

25 In addition to the above-discussed splicing 

operations the system has the ability to key together 
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two or more clips on a frame by frame basis under the 
control of a control or keying image, also known as a 
stencil, or using a colour matte generated 
automatically from the picture in one of the initial 
clips. The keying technique used on a frame by frame 
basis during such an operation is preferably similar 
to that disclosed in our British patent application 
published as GB-A-2 113 950 and corresponding US 
patent number 4,602,286, the teachings of which are 
incorporated herein by reference. In the situation 
where a control image is used, the control image may 
be created by the user on a frame by frame basis by 
manipulation of the stylus and touch tablet device. 
A method of painting, by which the control image may 
be created, is disclosed in our British patent 
application published as GB-A-2 089 625 and 
corresponding US patent number 4,514,818, the 
teachings of which are incorporated herein by 
reference. When a control image is created in this 
way each frame, once completed, is stored in the video 
store 7. Alternatively, the control image, which is 
in itself a monochrome video clip, may be created in 
another machine or in the same machine at an earlier 
time and be supplied together with the initial clips 
14, 15 from the VTR. 

When two clips are combined in this way one of 
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the initial clips may be regarded as the background 
and the other clip regarded as the foreground or 
insert in the new image. It is often desirable to be 
able to change the perspective or position of the 
insert image or a portion thereof so that it matches 
features in the background clip. Our European patent 
application published as EP-A-283 159 and 
corresponding US patent number 4,951,040, the 
teachings of which are incorporated herein by 
reference, discloses a method which is used by the 
processor 6 to effect shift and spin transformations 
to the foreground image. Again, when such 

transformations are applied to frames in one or other, 
or indeed both, of the initial clips 14, 15 no changes 
are made to the data held in the video store 7 but 
instead corresponding set-up data is stored in the 
editing memory 12 . 

New image frames may also be created by 
retouching or painting individual frames in the 
initial clips 14, 16, the painting method employed 
again preferably being that disclosed in GB-A-2 089 
625. Other effects such as feature changes may also 
be applied to selected frames* Data representing each 
newly painted frame, like the data for newly created 
stencils, is also stored in the video disc store 7. 

Thus, it will be appreciated that the system 1 
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provides the user with a comprehensive range of 
facilities by which video clips can be modified and 
edited to create a new video clip. During the 
modification and editing very few, if any, new frames 
will actually be stored as new frame data in the video 
disc store 7 but a large record of set-up data is 
stored and defines entirely the modifications and 
edits to be applied to the initial video clips to 
create the new clip. The user is free to review any 
part of the new clip at any time and to alter 
modifications or edits further should he so wish. 

Figure 3 of the accompanying drawings shows 
several fields of set-up data which are produced and 
used by the system in the production of the edited 
clips. As previously mentioned herein, when image 
frames are read from video tape by the VTR 2 to the 
video disc store 7 the image data for each frame is 
accompanied by data which uniquely identifies the 
frame in terms of time and/ or a number, both of which 
corresponds to its position in the clip on the tape. 
The transfer of a clip from the VTR to the video disc 
store 7 is supervised by the control processor 10 
which extracts from the incoming data the original 
frame time /number data and stores it as part of an 
identity field 25 as original frame identity data 26 
in an area of the editing memory 12 . As the image 
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frames are stored in the disc store 7 each frame is 
assigned a working frame identity which enables the 
user of the system 3 to identify a frame or frames in 
the clip and enables the system quickly to access it 
in the video store 7. This working frame identity 
data 27 is also stored in the identity field 2 5 
against respective original frame identity data 25 • 
The working, frame identity data 27 identifies each 
frame in the disc store 7 in terms of both time and 
number corresponding to the position of the frame in 
the clip as held in the store 7. During editing the 
working frame identity number can be changed by the 
user to any arbitrary value, for example the position 
of the frame in the final edited clip. 

The identity field also includes archive identity 
data 28 which identifies a video tape on which the 
video clip has been archived. When an initial video 
clip is first brought to the system 1 it is stored on 
normal (non-archive) video tape and as the frames of 
the clip are loaded from the tape into the video store 
7 a null value is assigned to the frames as their 
archive identity data 28. If, however, the clip has 
previously been edited in the system 1 and archived 
onto archive tape (as will be explained in greater 
detail hereinafter) the incoming clip data will 
include data which identifies the archive tape. The 
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control processor 10 then extracts the archive frame 
identity data from the incoming data and compares it 
together with the original frame identity data on a 
frame-by-frame basis with any identity data that may 
5 already be held in the editing memory 12. If the 

incoming identity data matches any identity data 
already stored in the editing memory 12 then this 
signifies that the data for that frame is already 
stored in the video disc store 7 and need not be 

10 stored therein again. Otherwise the incoming video 

data is stored in the disc store 7 and the identity 
data in the memory 12. 

Data representing user selected modifications and 
edits is created by the processor 10 and stored in the 

15 editing memory 12 as a video set-up field 29. The 

video set-up field 29 contains segment start identity 
data 3 0 which identifies the frame of an initial clip 
at which the next segment in the edited clip starts. 
Thus for example in Figure 2 at the edit point 17 in 

20 clip 16 the segment start identity data 30 would 

identify frame B3 as the starting frame for the next 
segment of clip 16. The set-up field 28 also contains 
segment length data 31 which identifies the number of 
initial frames making up the next segment. Thus f for 

25 example in Figure 2 the segment after the edit point 

17 is five frames long (frames B3 to B7) and this 



information is stored as the segment length data 31. 
Each segment can be of any length from one frame 
upwards. In clip 24 of Figure 2 the segment after the 
edit point 32 starts at frame B3 , is one frame long 
(i.e. frame B3) and the one frame B3 repeats four 
times. The fact that the frame B3 repeats four times 
is stored as frame repeat number data 3 3 in the video 
set up field 29. In the case of a segment where two 
or more initial clips are combined the segment length 
data 31 identifies the number of frames in the 
background clip. The set-up field 29 also contains 
effects data 3 4 relating to effects or modifications 
applied to each segment of the edited clip, e.g. clip 
16. In clip 16 the effects data 34 would identify 
frames comprising the tails 13 and 19. In other 
segments (not shown) the effects data could identify 
such things as parameters defining spatial 
transformations (shift and spin) , the identity of key 
or stencil for use in combining clips, data defining 
colour or texture changes, and any other data which is 
used by the processor to define a user selected edit 
or modification. 

Once an edited clip acceptable to the user has 
been created all of the image data in the video disc 
store, and this includes the initial frame data, data 
representing the newly painted frames, and control 



image data, is made available for transfer to the VTR 
2 for storage on an archive video tape. An archive 
video tape is a tape which forms part of a video tape 
library or archive and has assigned to it a code which 
identifies it uniquely within the archive • The 
identity data is recorded onto the tape together with 
the video data. 

It is not always necessary to transfer all of the 
image data from the video disc store 7 to the archive 
tape. During the transfer of a clip from the disc 
store 7 to the VTR 2 the control processor 7 compares 
for each frame the archive identity data 26 in the 
identity field 25 in the editing memory 12 with the 
archive identity of the tape currently in the VTR 2. 
If a frame has been newly created in the system 1 or 
has been loaded into the system from a non-archive 
video tape then the archive identity data of the frame 
will have a null value indicating that it has not 
previously been archived. The video data for that 
frame is therefore output to the VTR 2 to be recorded 
onto the archive tape. Similarly, if the archive 
identity data 26 differs from the identity of the tape 
currently in the VTR 2, then this indicates that the 
frame data has not been recorded onto the current 
tape. The video data for that frame is therefore 
output to the VTR to be recorded onto the tape. 
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However, if the archive identity data 2 6 matches the 
identity of the tape currently in the VTR 2, then this 
indicates that the frame data has already been 
recorded onto the tape. There is no need to archive 
5 the data for such a frame, and it therefore is not 

recorded onto the tape. 

Thus, the frames in the video disc store are 
recorded onto the archive tape in the order in which 
they appear in the edited clip, subject to each frame 

10 being stored only once on the archive tape. Thus, for 

example in clip 24 of Figure 2 frames Al to A4 would 
be recorded onto the tape followed by one recording 
only of the frame B3 . 

Each archive video tape has a corresponding 

15 archive magneto-optical disc which is used to store, 

among other things, the data from the video set-up 
field 29 from the memory 12. The system 1 therefore 
further comprises a magneto-optical disc drive (MO) 35 
for storage of the set-up data for the newly created 

20 clip on a magneto-optical disc (not shown) or other 

suitable high capacity transportable storage medium 
that can be associated with the archive tape from the 
VTR 2 during storage of the tape away from the VTR 2 . 
It will, of course, be appreciated that the set-up 

25 data for an edited clip will comprise a long list of 

set-up data fields 28, one for each segment of the 
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edited clip. 

Each video clip on a video tape may have a 
corresponding sound track. The use of Dl or a similar 
non-compressed digital format by the VTR makes it 
5 difficult to record audio onto video tape in such a 

way that there is a one-to-one relationship between a 
video frame and its associated portion of the audio 
soundtrack . (referred to hereinafter as an audio 
frame) . Therefore, data representing audio frames is 

10 not recorded onto the video tape by the VTR 2 but is 

instead recorded by the MO 35 to the archive disc 
associated with the archive tape. 

At the same time as video data is loaded into the 
video disc store 7 from the VTR 2 audio data is loaded 

15 from the MO 35 into an audio disc store 3 6 under the 

control of processor 10. Like the video frames, each 
audio frame has respective identity data which is 
created and/ or stored during editing as an audio 
identity field 37 in the editing memory 12. The audio 

20 identity field 37 comprises original audio frame 

identity data 38 which identifies the audio frame in 
terms of its position (time and number) in the 
original audio clip, and working audio frame identity 
data 39 which identifies each frame in the audio disc 

25 store 36 in terms of both time and number 

corresponding to the position of the frame in, say, 



the final edited clip. The audio identity field also 
comprises archive audio identity data 4 0 which 
identifies the MO on which the audio frame is recorded 
(if any) . 

Set-up data which identifies the order in which 
audio frames are to be played during an edited clip is 
also created and stored in the editing memory 12. As 
shown in Figure 3 of the accompanying drawings the 
audio set-up data occupies an audio set-up field 41 
which is separate from the video set-up field 29. The 
audio field 41 comprises audio segment start data 42 
which, like the video segment start identity data 30, 
identifies the audio frame at which the audio segment 
starts. The audio field 41 also comprises segment 
length data 43 which, like the video segment length 
data 31, identifies the length of the audio segment in 
terms of a number of audio frames. Each audio frame 
will have a duration of 1/25 or 1/30 second depending 
on the display standard used, e.g. PAL or NTSC 
respectively. Playing a single audio frame repeatedly 
produces a sound which is meaningless. The audio 
field 41 therefore does not include data corresponding 
to the frame repeat number 33 in the video field 29. 
Normally the user will select an audio segment to be 
played during the repeated display of a single video 
frame and data for the selected audio is of course 



stored as an audio data field at the appropriate 
position in an audio data field list corresponding to 
the video data field list. When the edit is complete 
the thus created audio data field list is transferred 
to the MO 35 for storage with the stored audio frames 
on the archive magneto-optical disc associated with 

v- 

the archive video tape. 

The system 1 thus provides a facility in which an 
edited clip can be saved economically on a video tape 
and associated disc. This enables intermediate work 
to be saved for later re- inputting to the editing 
system 3, for example at the end of the day or as a 
back-up copy as a precautionary measure as insurance 
against a power f a i lure or the 1 ike . Unl ike 
previously available systems, when the stored edited 
«<2^y^^^& ^ the- ;y^d^o Qlliy 

each contributing initial frame is written thereto, 
and then only once. It will be appreciated that this 
approach of storing each frame only once, regardless 
of the number of times that a frame contributes to the 
edited clip, can result in a significant saving in the 
amount of data stored. 

Video tape is an ideal medium for storing a video 
clip of considerable duration, for example up to 90 
minutes in length. One disadvantage of storing video 
on tape is that it takes time to wind the tape forward 



or backward to the location thereon of a desired video 
frame. This winding time can introduce an 

unacceptable delay in the retrieval of data from 
distant parts of the tape during the loading of video 
data to the video disc store 7. In response to a 
suitable command from the user, the control processor 
10 is arranged to ignore the fact that data for a 
frame or clip is already stored earlier on the tape 
and to record again the data on the tape in order to 
speed up subsequent retrieval of data for further 
editing. 

If the edited clip as stored on tape were to be 
read therefrom directly for display it would hot 
appear correctly on the display since not all the 
final frames in the edited clip will be on the tape. 
Therefore, the system 1 is arranged such that once the 
user has finally completed an edit the frames (video 
and audio) in the edited clip are created in 
accordance with the set-up data and output to the VTR 
2 for final recording on a video tape which may or may 
not form part of an archive of tapes. During this 
final composition of the edited clip the user may 
choose to read the originally recorded initial video 
clips from the original (non-archive) tape, rather 
than a later copy of the clips created at an earlier 
intermediate stage when data was temporarily 
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transferred from the disc store 7 to archive tape. 
The presence of the identity data field 25 in the 
editing memory 12 enables the system 1 to retrieve the 
originally recorded clips from the original tape. 

In the event that the edited clip is too long for 
storage on a single tape, the archive identity data 28 
and original frame identity data 26 may be modified so 
as to identify each frame as a unique number instead 
of as a position on a particular tape. 

Also, the data in the editing memory 12 may be 
converted from the above described form into the form 
of a conventional editing decision list (EDL) so that 
the same edited clip can be created on different, and 
simpler editing equipment not having the above 
described facilities* 

, ,*,aa3^ag,, 4U^^ 4^ Jfehit J9Ees@D&... JjJ3J©I^^ 

reference to a preferred embodiment it is to be well 
understood that the embodiment in question is 
exemplary only and that modifications and variations 
such as will occur to those possessed of appropriate 
knowledge and skills may be made without departure 
from the spirit and scope of the invention as set 
forth in the appended claims and equivalents thereof. 
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CLAIMS: 

1. A video processing system in which video data 
stored in a bulk store and representing one or more 
initial video clip comprising a plurality of video 
5 frames is readable from the bulk store to a random 
access frame store for frame selection and modification 
by a processor to produce video data representing a new 
video clip comprising one or more new frames, the 
processor during said selection and modification 

10 producing set-up data which defines the manner in which 
video data for the new video clip is created by the 
processor from video data representing one or more 
selected frames in the one or more initial video clips, 
the video data for the new video clip once created being 

15 storable in the bulk store, and the system being 
arranged such that the set-up data is stored in 
association with the video data for the new video clip 
thereby enabling the video data representing each 
selected initial frame of the initial video clip to be 

20 stored once only as the video data for the new video 
clip. 



2. A video processing system as claimed in claim 1, 
wherein the bulk store comprises a video tape recorder 
and video data is stored thereby on a video tape. 
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3 # a video processing system as claimed in claim 2 , 
wherein the video data is stored in a non-compressed 
digital component format. 

4. a video processing system as claimed in any 
5 preceding claim wherein the random access frame store 
comprises a_ plurality of disc stores, and video data 
stored in the random access frame store is distributed 
among the disc stores. 

5- A video processing system as claimed in any 
10 preceding claim, wherein the processor has an associated 
memory in which said set-up data is stored. 

6. A video processing system as claimed in any 
preceding claim, wherein the set-up data comprises data 
identifying uniquely the position in the bulk store at 

15 which each frame of the one or more video clips is 
stored . 

7. A video processing system as claimed in any 
preceding claim, wherein the set-up data comprises data 
identifying uniquely the bulk store in which the video 

20 data is stored. 



8 . A video processing system as claimed in any 
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preceding claim, wherein the set-up data comprises data 
identifying at least a portion of the new video clip in 
terms of a starting frame in at least one of the one or 
more initial video clips. 

5 9. A video processing system as claimed in claim 8, 
wherein the set-up data comprises data defining the 
length of said portion. 

10. A video processing system as claimed in claim 8 or 
9, wherein the set-up data comprises data defining the 

10 number of times a frame in said initial video clip is 
repeated in said new video clip. 

11. A video processing system as claimed in anyone of 
claims 6 to 10, wherein the set-up data comprises data 
defining transformations and/ or modifications applied to 

15 data representing one or more frames of said one or more 
initial video clip to create data representing one or 
more frames of said new video clip. 

12. A video processing system as claimed in any 
preceding claim, further comprising a storage device for 

2 0 storing said set-up data on a transportable medium. 



13. A video processing system as claimed in claim 12, 



wherein said storage device comprises a magneto-optical 
disc drive and said transportable medium comprises a 
magneto-optical disc. 



14. A video processing system as claimed in any 
preceding claim, wherein at least one of the initial 
video clips, has an associated initial audio track 
divisible into a plurality of audio frames corresponding 
to respective video frames of said clip, a new audio 
track is producible by the processor from audio frames 
of the or each initial audio track, and the set-up data 
comprises data defining at least a portion of the new 
audio track in terms of a starting audio frame in at 
least one of the initial audio tracks. 

15. A video processing system as claimed in claim 14, 
wherein the set-up data comprises data defining the 
length of said audio portion. 

16. A video processing system as claimed in claim 14 or 
15, as dependent on claim 12, wherein data defining the 
audio frames in the new audio track is stored on said 
transportable medium together with said starting audio 
frame data and said audio portion length data. 



17. A video processing system substantially as 



described herein with reference to the accompanying 
drawings . 
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